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The effects of prefumigation light regimes on plants indicate that light modifies the response of plants to ozone. Taylor et al. (11) reportecl that ozone injury to Pinto bean was reduced when plants were grown at the higher level of 2 light intensities.
Menser et al. (7) foundl that ozone danmage to tobacco plants was diminished by an extendedl 22-hour photoperiod immediately before funmigation.
Ascorbic acid is known to protect plants from ozone and other oxidizing agents. Freebairn (3) increased the tolerance of Pinto bean plants to ozone either by supplying ascorbic acid to the roots or by foliar applications. Freebairn and Taylor (4) The results shoxv that light preconditioning caused notable differences in ascorbic acidl levels. These differences were associated vith chainges in the degree of ozone injury.
Materials and Methods
Ascorbic acid concentrations were determinecl by using greenhlouse-growni plants of the cigar tobacco (Nicotiana ttabacuimi L.) varieties Bel-B (ozone resistant) and Bel-W3 (ozone sensitive). These varieties are designated B and W3, respectively, in this report. Vigorous, uniform 8-to 9-week-old plants witlh 5 (7, 8) .
Potassium ascorbate uptake by detached tobacco leaves and the effect of time of (lay on ascorbic acicl concentrations w-ere studlied. These corollary investigations were intende(d to support the study of light preconditioning and ascorbic acidl levels.
An attempt was madle to relate ascorbate levels to ozone injury of (letached, fumigated leaves. Leaves Nwere (letached an(d the petioles were inserted imme(liately in beakers containing 40 nml of 10-2 Mr potassium ascorbate solution. Detachment was (lone in the fumigationi chamlber in darkness and was followed 2.5 to 3 hours later by turning on the lights (500 ft-c) to incduce stonmatal opening. After 45 mlinutes of light, duplicate pairs of leaves were removed from the chanmber and extracted for ascorbic acid or were funmigated for 1.5 hours at 0.45 to 0.55 ppm ozone. Leaves of representative plants were observecl at 80 X magnification to dletermine the initial condition of stomlata.
The study of the effects of (lay periodl on ascorbic acid levels was designe(I to measure the progress of ascorbic acid mletabolisnm as affected by exposure to nornmal (laylight conditions. The greenhouse-grown plants (Bel-W3) used for this work were selectedI fronm the sanme supply as others used in ascorbic acid investigations and assayed for ascorbic acid at 9 AM, 12 noon, and 3 PM.
Results
Light preconditioning resulted in a considerable increase of ascorbic acid concentrations in the leaves of the 2 tobacco varieties (fig 1, lower portion) . The mean increase expressed as a ratio to the control was 2.4 (second leaf), 2.6 (third leaf), and 3.3 (fourth leaf). These 3 leaves represent stages of leaf maturity in which the second leaf was recently-expanded, the third leaf was newly-expanded, and the fourth leaf was continuing to expand. At each leaf position, actual differences in ascorbate levels between the 2 varieties were small. In contrast, when plants were kept in the dark, ascorbate levels of Bel-W3 slightly exceeded Bel-B.
Ozone preferential oxidation of the ascorbic acid produced by the 22-hour photoperiod. Dugger et al. (1) observed that high light intensity and a 15-hour photoperiod caused an increase in sugar levels above an ozone susceptibility threshold. The cause of ozone protection was uncertain, but a close association with sugar metabolism was established. In the present report, the evidence suggests that ascorbic acid is a possible cause of the light-induced partial protection of tobacco plants from ozone damage.
The gradient of ascorbic acid concentrations in the leaves of tobacco plants (youngest > mature > oldest) is inversely related to the ozone susceptibility of these stages of leaf development. Mapson (5) reported that young, vegetative tissues contained the highest concentrations of ascorbic acid. The specificity of the oxidant peroxyacetyl nitrate for young tissues (10) presents an interesting contrast to the pattern of ozone damage to tobacco leaves.
Photo-oxidation of ascorbic acid after illumination of leaves was reported recently by Mapson (6 
